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A B S T R A C T
Purpose: Eyelid myoclonia and absences (EMA) induced by eye closure associated with brief, fast, and
generalized paroxysms of polyspikes and waves was considered as an epileptic syndrome and a type of
seizure aswell.We analyzed the electroclinical features and evolution of EMA, and tried to determine if it
represents a well-deﬁned epileptic syndrome or a non-speciﬁc condition associated to other epilepsies.
Methods: Between June 1994 and June 2005, 63 patients who met diagnostic criteria of EMA were
enrolled in the study and have been followed up to the present time.
Results: Two main groups could be identiﬁed. The ﬁrst group was divided into two subgroups. One
subgroup of 28 patients presented EMA associated with infrequent generalized tonic–clonic seizures
(GTCS), and the other 1 of 9 patients presented early-onset EMA refractory to antiepileptic drugs (AEDs),
associated or not with GTCS and mental retardation. Four of them had self-induced seizures. The second
group included 26 patients with EMA associatedwith GTCS and/ormassivemyoclonias, or GTCS induced
by intermittent photic stimulation. All these patients had electroclinical features compatible with
idiopathic generalized epilepsies.
Conclusion: In the ﬁrst group, EMA should be considered as a photosensitive idiopathic epileptic
syndrome. A subgroup of early-onset of EMA refractory to AEDs, associated or not with GTCS andmental
retardation should also be considered as a variant or a distinct photosensitive idiopathic epileptic
syndrome. Finally, in the second group EMA may correspond to a type of seizures in idiopathic
generalized epilepsies.
 2009 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Based on electroclinical ﬁndings, Jeavons1 ﬁrst considered eyelid
myoclonia with or without absences (EMA-EM) as an idiopathic
generalized and photosensitive epileptic syndrome. In his original
paragraph itwasdeﬁnedas follows: ‘‘Eyelidmyoclonia andabsences
show a marked jerking of the eyelids immediately after eye closure
and there is an associated brief bilateral spike andwave activity. The
eyelid movement is like rapid blinking and the eyes deviate
upwards, incontrast to theveryslightﬂickerofeyelidswhichmaybe
seen in a typical absence inwhich the eyes look straight ahead. Brief§ All co-authors have had a signiﬁcant role in designing, executing, and/or
analyzing data from the study, and/or inwriting themanuscript, and they have seen
and approved the ﬁnal version of the paper and accept responsibility for the data
presented.
* Corresponding author at: Neurology Department, Hospital Nacional de
Pediatrı´a. Prof Dr Juan P Garrahan, Combate de los Pozos 1881, CP 1245 Buenos
Aires, Argentina. Tel.: +54 4803 1661; fax: +54 4803 1661.
E-mail address: rhcaraballo@arnet.com.ar (R.H. Caraballo).
1059-1311/$ – see front matter  2009 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2009.04.004absencesmay occur spontaneously and are accompaniedby3 cycles
per second spike and wave discharges. The spike and waves
discharges seen immediately after eye closure do not occur in the
dark.Theirpresence in the routineEEGa isvery reliablewarning that
abnormality will be evoked by photic stimulation’’. This type of
epilepsy was named Jeavon’s syndrome.2,3
The ILAE has not yet recognized this syndrome despite
overwhelming evidence.4–15 However, EMA has been accepted
by ILAE commission as a unique seizure entity.16,17
The objective of this study was to analyze the electroclinical
features of EMA and to determine if it represents a well-deﬁned
epileptic syndrome or a non-speciﬁc condition associated to other
epilepsies.
2. Methods
Between June 1994 and June 2005, we collected from our
database 63 patients with EMA, 40 patients from the Child
Neuropsychiatry Unit of Verona and 23 patients from the
Neuropediatric department of the Garrahan Hospital of Buenosvier Ltd. All rights reserved.
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of 11,285 childrenwith epilepsy. Since this is a retrospective study,
some patients with EMA may not have been correctly identiﬁed.
The following criteria for EMA were considered:
Inclusion criteria
- Age of onset between birth and 16 years.
- Previously normal, or apparently normal development and
neuropsychological state.
- Eyelidmyocloniawith andwithout absences andwith orwithout
other types of seizures.
- Eye closure-induced seizures, EEG paroxysms or both.
- Photosensitivity.
- Ictal EEG discharges of generalized high-amplitude 3–6 Hz spike
or polyspike waves. These are related to eye closure, i.e. they
occur immediately (within 0.5–2 s) on closing the eyes in an
illuminated recording room and they are eliminated in total
darkness. Brief crises (1–6 s, commonly 2 or 3 s).
Exclusion criteria
- Neurological deﬁcits, brain lesions, and progressive myoclonic
epilepsies.
We revised the charts for information on seizure semeiology and
neurological examination in all patients. Parents or guardians were
contacted when necessary. Our patients were monitored for 2–14
years (mean 7.5 years) with repeated clinical examinations and
electroencephalograms during sleep and while awake. Ictal EEG
recordings of EMA were registered in all patients. Morphology and
topography of ictal and interictal paroxysms and their reactivity to
eye opening, hyperventilation, and photosensitivity were specially
looked for. Polygraphic video-EEG recordings were registered in 30
patients. Family andpersonal historyof epilepsy and febrile seizures
was analyzed, as well as age at onset, semiology, and duration and
frequency of the seizures. Neurological examinations were per-
formed in all patients and brain CT scan and magnetic resonance
imaging were obtained in 20 and 21 patients, respectively. CT scan,
however, does not provide signiﬁcant information for this group of
patients. All patients were psychometrically evaluated with the
Wechsler Intelligence or Terman Merrill Scale. Neurometabolic
investigationswereperformed in eight andkaryotypingwas done in
six patients, all of them had mental retardation.
3. Results
3.1. Number of patients and gender
There were 63 children, 38 (60%) girls and 25 (40%) boys, who
met the inclusion criteria of EMA.
3.2. Age of onset
Age of onset of EMAwas between 3months and 16 years, with a
mean age of 7.5 years and a median age of 3 years. Age of onset of
other types of seizures was 1–18 years with a mean age at onset of
9.5 years and a median age of 10 years. Age of onset of generalized
myoclonia was 4.5 years (mean) and 10 years (median), age of
onset of generalized tonic–clonic seizures was 9.5 years (mean)
and 11 years (median), and of generalized tonic–clonic seizures
induced by photic stimulation it was 8 years (mean and median).
3.3. Family history of febrile seizures and epilepsy, and personal
history of febrile seizures
A family history of epilepsywas found in 25 cases (39.5%), and a
family history of febrile seizures was reported in six (9.5%). In 15(60%) of 25 cases, the epilepsy was generalized idiopathic. Since
this study was done retrospectively, the degree of familiarity was
very difﬁcult to determine accurately. Sixteen children (25.5%) had
had febrile seizures. Mean age at onset of the febrile seizures was
13 months (range 6–53 months).
3.4. Ictal manifestations
All patients had eyelid myoclonia characterized by marked
jerking of the eyelids, often associated with jerky upwards
deviation of the eyeballs and retropulsion of the head following
eye closure and keeping the eyes closed, occurring many times a
day (10–100 s) and lasting 3–6 s. They were the only manifesta-
tions in 22 patients and were associated with absences in 6 others.
Eye closure in total darkness was ineffective. All patients were
sensitive to intermittent photic stimulation (IPS) at 6–28 Hz on eye
closure, and were also sensitive to bright, non-ﬂickering light. Two
of 22 had self-induced EMA. Three patients (4.7%) had eyelid
myoclonic status epilepticus, photically induced in two and
spontaneous in one, consisting of repetitive and discontinuous
eyelid myoclonias with absences lasting 40–60 min. Eight patients
had infrequent GTCS before treatment.
Nine patients with early-onset EMA with or without focal
seizures and generalized tonic–clonic seizures (GTCS) also devel-
opedmental retardation (MR). Four of them had self-induced EMA.
Seventeen patients had sporadic generalized tonic–clonic
seizures and 10 of them also presented spontaneous, involuntary,
symmetric massive myoclonias, single or in clusters, following
morning awakening and associated with generalized polyspike–
wave discharges. In most of the patients with massive myoclonias
and generalized tonic–clonic seizures, these two types of seizures
preceded the eyelid myoclonias 1–3.5 years before and in two of
them, these seizures remained the only manifestations after the
eyelid myoclonias disappeared. These 17 patients had electro-
clinical features of juvenile myoclonic epilepsy. Nine others had
generalized tonic–clonic seizures induced by photic stimulation, in
six of them induced by TVwatching and in the other three by video
games. These nine patients in the second group could correspond
to a variant of juvenile myoclonic epilepsy or an unclassiﬁed
idiopathic generalized epilepsy.
Themain clinical features of our series of patients with EMA are
described in Table 1.
3.5. Neurological examination and neuroradiological imaging
Neurologic and neuropsychologic examinations were by
deﬁnition previously normal in all cases. Brain CT scan and MRI
were normal in all the 41 cases inwhomneuroradiological imaging
was performed.
3.6. Electroencephalographic ﬁndings
The background EEG rhythms were normal in all patients,
except in ﬁve patients of nine with refractory EMA and mental
retardation in the ﬁrst group. The interictal EEG showed isolated
generalized spike and polyspike-and-wave discharges, predomi-
nantly in anterior regions while awake (Fig. 1). Six patients also
had focal abnormalities; centro-temporal spikes were found in
three, and occipital spikes in three others. The interictal
abnormalities were activated by hyperventilation and sleep. IPS
was positive in all patients (Fig. 2), in 20 of them associated with
clinical manifestations other than EMA.
Ictal EEG recordings showed brief, fast, and generalized
polyspike–waves at 3–3.5 Hz lasting 3–5 s, associated with eyelid
myoclonias (Fig. 3). A case of status epilepticus with similar ictal
EEG discharges is shown in Fig. 4. In six children with eyelid
Table 1
Clinical features of 63 patients with EMA.
Number of patients Age of onset of EMA MR Self-induced
seizures
Other types of
seizures
Refractory to AEDs Age at which EMA
disappeareda
First group I: 28 Mean: 5 years (range: 3–10 y) No Two patients CTCG (8 patients) No (except 6 patients) 9 years (range: 4–15.5 y)
First group II: 9 Mean: 1.5 years (range: 3 m to 3 y) Yes Four patients GTCS FS Yes Continues
Second group: 26 Mean: 10.5 years (range: 10–16 y) No No GTCS MM (17/26)
GTCS (IPS) (9/26)
No (except 2 patients) 12.5 years (range: 3–20 y)
EMA: eyelid myoclonias and absences; MR: mental retardation; GTCS: generalized tonic–clonic seizures; FS: focal seizures; IPS: intermittent photic stimulation; AEDs:
antiepileptic drugs; MM: massive myoclonus.
a After successful treatment.
Fig. 1. The interictal EEG recording shows generalized spike and polyspike-and-wave discharges, predominantly in anterior regions while awake.
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synchronous, symmetrical and generalized polyspike–waves at
3–6 Hz lasting 5–15 s (Fig. 3). Massive myoclonias on morning
awakening associated with fast generalized polyspike–wave
paroxysms were registered in 10 patients. The IPS-induced clinical
manifestations in 20 patients were characterized by absences or
massive myoclonias, predominantly in the upper limbs and
associated with brief, fast, and generalized polyspikes and waves.
In nine patients with early-onset EMA and MR, the interictal
EEG recordings showed posterior focal abnormalities in three andFig. 2. The ictal EEG recording showthe ictal EEG recordings showed brief, fast, and generalized
polyspike–waves at 4–5 Hz predominantly in posterior regions. In
this group, IPS also showed interictal EEG paroxysms predomi-
nantly in posterior regions.
3.7. Treatment
All patients except 2 received antiepileptic drugs: 12 patients
were treated with valproic acid, 4 with ethosuximide, and 3 with
benzodiazepines as monotherapy. Eighteen received valproic acids typical EMA induced by IPS.
Fig. 3. Ictal EEG recording shows a fast and generalized polyspike–wave associated with EM induced by eye closure.
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lamotrigine, and 16 patients received polytherapy. All these 18
patients treated with polytherapy had refractory seizures. Not all
patients were diagnosed and treated by us from the start.
3.8. Evolution
According to the two groups recognized, we evaluated the
evolution of the patients. In the ﬁrst group, 28 patients who had
EMA associated with infrequent GTCS, 26 were treated with AEDs.
In 20, EMAwere controlled at a mean age of 9 years (range: 4–15.5
years). The other six continue with seizures despite different AED
schemes. In both patients of this group who did not receive AEDs,
the EMA disappeared at age 7 and 9 years, respectively. At last
examination between 9 and 18 years of age, 21 patients had
normal neurological and neuropsychological evaluations, and the
remaining 7 patients had attention deﬁcit disorders and/or
hyperactivity associated with learning difﬁculties. In 23 patients,
the interictal EEG recording normalized at a mean age of 16 years
(range: 11–19 years). Of this ﬁrst group, nine patients with EMAFig. 4. Ictal EEG recordings show a subcontinuous, fast, diffuse polyspike–wave asso
correspond to a status epilepticus of EMA.with onset in the ﬁrst 3 years of life that was refractory to
antiepileptic drugs developed mental retardation and they
continue with EMA and abnormal EEG recordings after a mean
age of follow-up of 5 years (range: 2–9 years).
In the second group, including 26 patients with EMA associated
to other types of seizures, the EMAwere controlled at amean age of
12.5 years (range: 3–20 years) in 24. Two other patients with EMA
and spontaneous GTCS continue with both types of seizures
despite different AED schemes. In this second group, the age at
which the EMA and the other types of seizures disappeared are the
following, according to the type of seizure: in all 10 patients with
massivemyoclonias and EMA, they disappeared at themean age of
11.5 and 10.5 years, respectively; in 16 of 18 patients with
spontaneous GTCS and EM, they disappeared at the mean age of
19.5 and 10.5 years, respectively; and in all patients with
photosensitive GTCS and EMA, they disappeared at the mean
age of 18.5 and 11 years, respectively. In 20 patients, the interictal
EEG recording was normal at a mean age of 18 years (range: 12–21
years) despite occasional spontaneous or photically induced
generalized tonic–clonic seizures.ciated with EMA while awake with eyes closed. This electroclinical pattern may
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We describe 63 patients with eyelid myoclonia and absences
among 2300 patients with idiopathic generalized epilepsy (2.7%) of
11,285 with epilepsy (0.56%). This is a low percentage as compared
withother reportswhichhave reported11and12.9%ofall idiopathic
generalized epilepsies and 2.5–2.7% of all epilepsies, respectively
(9.14). Related toall epilepsies, inArgentina as adeveloping country,
patientswith symptomatic types of epilepsy aremore frequent than
in developed countries. This may explain the low ﬁgures. As to
idiopathic generalized epilepsies, the low percentage is more
difﬁcult to explain. One reason may be that in the Neurology
Department of the Garrahan Hospital of Buenos Aires, a very large
service, our colleagues do not have this epileptic syndrome and/or
type of seizures in mind or do not recognize them very well.
Our study demonstrates that EM seizures with or without
absences represent a very well-deﬁned electroclinical pattern
whether or not associated with other types of seizures in 37
patients, as was ﬁrst proposed by Jeavons1 and subsequently by
Dalla Bernardina et al.,6 Bianchi et al.,8 and Duncan and
Panayiotopoulos.2
However, our study does not only conﬁrm this characteristic
electroclinical pattern but also shows that EMA may occur in
patients with juvenile myoclonic epilepsy.
We recognized patients with EM with or without absences as
the only clinical manifestations in their evolution, and other cases
in which EMA was associated with massive myoclonias, and
spontaneous and photosensitivity-induced generalized tonic–
clonic seizures.
These ﬁndings allowed us to identify two different groups. In the
ﬁrst group of 37 patients, 28 had electroclinical features character-
ized by EM with or without absences as the only clinical
manifestation occurring predominantly in females similar to
Jeavon’s syndrome. In this group, nine other patients that started
with EMA in the ﬁrst 3 years of life with or without GTCS, four of
whom had self-induced EMA, were all refractory to antiepileptic
drugs and developedmental retardation. This last subgroupmay be
a variant of EMA syndrome or a distinct epileptic syndrome. Cases
with EMA associated with mental retardation have previously been
reported.11,18,19According toPanayiotopoulos,20 EMApersists in the
adult life andmay be refractory to antiepileptic drugs, as occurred in
6 patients of 28 and in all 9 patients associated with mental
retardation in the ﬁrst group. However, in the second group EMA
was well controlled by AEDs in all except two and may represent a
variable phenotype or a different epileptic syndrome. Valproic acid,
ethosuximide, benzodiazepines and lamotrigine are the most
common therapeutic options that are successfully used by the
epileptogists. In a recent study, levetiracetam showed to beuseful in
the treatment of EMA.21 However, trials to evaluate the efﬁcacy and
tolerability of antiepileptic drugs in the treatment of EMA are
lacking. Three of our cases of the ﬁrst group had a status epilepticus
of EMA as previously reported by Veggiotti,22 Smith,23 Wakamoto
et al.,24 and Yang et al.25
The second group of 26 patients had EM with or without
absences associated with massive myoclonias and/or GTCS. These
last two types of seizures may persist and recur when the AEDs are
stopped. Patients with IPS-induced GTCS associated with EMA are
also included in this group. In the second group, EMA may
represent a type of seizures in patients with generalized idiopathic
epilepsies. EMA has been well recognized in juvenile myoclonic
epilepsy and other types of generalized idiopathic epilepsy.6,26,27
The best example of a similar situation are the typical absences
that represent a type of seizures in patients with generalized
idiopathic epilepsies.
Most reports and a signiﬁcant number of epileptogists consider
the eyelid myoclonias in EMA as a manoeuvre used by patients toself-induce the seizures.28–31 However, based on video-EEG
recordings and interviews, Panayiotopoulos32 considers that
self-induced seizures are rare in patients with EM with or without
absences. Six (9.5%) of our 63 patients had self-induced EMA
associated or notwithmental retardation.Whether eyelid blinking
or compulsive attraction to television or bright sunlight is mainly
an attempt for self-induction or part of the seizure is still debated.
In a 14-year-old female, the video-EEG recording revealed that
slow eye closure was followed by EM with absence seizures and
that paroxysmal burst activities in the occipital region always
preceded generalized spike–wave discharges. Paroxysmal burst
activities were induced not only by slow eye closure but also by
ﬁxation-off, wearing special glasses.18 The authors speculate that
the sensitivity to ﬁxation-off in the occipital lobe is one of the
triggering mechanisms of eyelid myoclonia with absences.
Recently, the ictal video-EEG rercording showed focal discharges
starting in occipital lobe in two cases with EMA.33 Cases of EMA
with unusual features have also been published.15,19,34
The diagnosis of EMA is simple because of the characteristic
seizures. If seen once, it will never be forgotten or confused with
other conditions.32 Furthermore, the EEG with the characteristic
eye-closure-related discharges and photosensitivity leaves no
room for diagnostic error.3,12,35 The diagnosis of EMA becomes
more likely when EM is combined with photosensitivity and it is
pathognomonic of the syndrome when it also occurs after eye
closure.
Nevertheless, EMA is often misdiagnosed as facial tics, some-
times for many years. Persistent, frequent, non-epileptic, parox-
ysmal eyelid movements may also be confused with EMA. A video-
EEG recording will avoid misdiagnosis.36
EMA should not be confused with the rhythmic or random
closing of the eyes often seen in other forms of idiopathic
generalized epilepsywith absences. Eyelid jerkingmay occur at the
initial stage of the generalized spike–wave discharges in typical
absence seizures of childhood absence epilepsy.
The main diagnostic problem is self-induction. This is a
diagnosis that should not be made without taking a proper history
because it is often wrong.
Finally, the presence of EMA alone is not enough to deﬁne an
idiopathic epileptic syndrome, as it may also occur in symptomatic
and cryptogenic0 epilepsies, which are associated with develop-
mental delay, learning difﬁculties, neurological deﬁcits, and an
abnormal MRI and background EEG.26,27
In our series of patients, a familial history of epilepsy and febrile
seizures were present in about half of the patients, the same ﬁgure
was also mentioned in the literature. Moreover, familial cases have
been reported.12,37–40 Recently, monozygotic male twins of Chinese
origin with Jeavons syndrome associated with absence status
epilepticus have also been described.25 This seems to support the
hypothesis that some cases of EMAmay be genetically determined.
Strict diagnostic criteria are necessary for the precise deﬁnition
of the clinical phenotype aswell as the neurophysiological features
to address genetic research to attempt to identify the genetic
defects underlying idiopathic epilepsy syndromes. When the
molecular basis is known, we may be able to more appropriately
classify this photosensitive idiopathic epilepsy.
5. Conclusions
In the ﬁrst group, 28 patients with EMA induced by eye closure
associated with ictal EEG paroxysms of generalized high-ampli-
tude 3–6 Hz spike or polyspike–waves and photosensitivity
occurring at a mean age of 7.5 years is a well-deﬁned,
homogeneous epileptic syndrome, likely with a strong genetic
background. It should be recognized as a photosensitive, idiopathic
epileptic syndrome and named Jeavon’s syndrome.
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onset EM with or without absences, refractory to antiepileptic
drugs associated with mental retardation. This may represent a
variant of Jeavon’s syndromes or a distinct idiopathic epileptic
syndrome with EMA.
The majority of the patients responded well to antiepileptic
drugs. However, those cases with early-onset EMA were all
refractory.
EM with or without absences induced by eye closure-induced
seizures with EEG paroxysms also represents a type of seizures
with a characteristic electroclinical pattern in patients with
generalized idiopathic epilepsies.
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